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Topology tradeoff 
parameter W
Fairness
Operator Policies:
FP Traffic
Demand
IP Routes
Logical Topology
Physical
Topology
Network  Inputs:
Mapping Solution
Mapping Solution
Compute FP load
per logical link
Preprocessing step:
Working & backup physical path
for each logical link
Outputs:
Amount of BEP carriable
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fiber: (16w,200Mbps) fiber: (16w,50Mbps)
logical link: (150Mbps)fiber: (16w,120Mbps)
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Throughput in no failure mode (Mbps)
FP Poisson traffic between each pair of routers
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É AÍ
LMNLM
ÃÄËÂzÃ}¾f¾ÅzÈ [Ú-ÅoÃÜdÇ
Å
Ú
Ú]ÙdÇ  #Ã Å8ÙÈ YÈ>Ä zÁ´ÛëÃ QÅHÂHÛ %	
 äÅbÄ0Ã}Â Ú FÔ
lbKQyz|}ºÉ AÍ0lbFxzl-x´yzhQyiyzhFl>Q*QAyl-l-ák~ªªk%k­±QªzFl-xx´l ·ªlbkmlbAyqªáx*Qyªxz°
¶l-m²l-{QFxlyzhFl-xl{-|}Fxzyz*QªAy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∀i ∈ V, ∀(s, t) ∈ E1
ÉëÔbAÍ
•
gihFl8k$Pæaªk%k Ak%²lb|Q­6³i®·lblb>yzhFx|}Îl}{*hVhAwIxz{QT¶F²lbx{-|}Fxzyz*QªFl-V²Aw!Õ
∑
(s,t)∈E1
(wstij + w
st
ji + b
st
ij + b
st
ji) ≤ nij ∀(i, j) ∈ E
0 : i < j ÉëÔdÍ
LMNLM
ÃÄËÂzÃ}¾f¾ÅzÈ [Ú-ÅoÃÜdÇ
Å
Ú
Ú]ÙdÇ  #Ã Å8ÙÈ YÈ>Ä zÁ´ÛëÃ QÅHÂHÛ %	
 äÅbÄ0Ã}Â Ú  
à ·Qyz|}ÉëÔdÍlbFxzl-x#yzhQy#yzhFloAk%²lb8|Q­W|}>{Q{*hQFlbx8yz*®dlbxª¼l}{*hµ¶F²lb
{QF|}y²l#KQzdlbyzhQVyzhFl8Ak%²lb|Q­Þ®>QÏKQ²l³i®·lblb>yzhFx¸
•
£ l8h®dl8yzhFl#­Ë|}ª|å³qª{Q}{bªy«w¼{-|}Fxzyz*QªAyxq­Ë|}k&yzhFl8hAwIxz{Q¹KwdlbÕ
fst(FP )(wstij + w
st
ji) + α
st
ij(BEP ) + α
st
ji(BEP ) ≤ c
f
ij
∀(i, j) ∈ E0 : i < j, ∀(s, t) ∈ E1
ÉëÔdÍ
fst(FP )(bstij + b
st
ji) ≤ c
f
ij
∀(i, j) ∈ E0 : i < j, ∀(s, t) ∈ E1
ÉëÔ>Í
βstij (BEP ) + β
st
ji (BEP ) ≤ c
f
ij
∀(i, j) ∈ E0 : i < j, ∀(s, t) ∈ E1
ÉëÔdÍ
lbKQyz|}ÉëÔdÍ0lbFxzl-xWyzhQy´yzhFlblx´lbF|}>há{Q}{bªy«w$|}yzhFl³´|}zÑAªoQyzhy|o{-Qzw
yzhFlÞÊÌVyz*PÓ${0QFlb®·lbAyzQªªw8ß´àÞÌ¸lbKQyz|}ÉëÔ>Í!lbFxzl-x¹yzhQy¹yzhFlblx¹lbF|}>h%{Q}{bªy«w
|}äyzhFlÞ²}{*ÑaäQyzhäy||}yl-{byyzhFl0ÊÌÎyz
PÓ${ |å³qª]|}äyzhFl0³´|}zÑAªQyzh¹é>QFlbKQyz|}
ÉëÔdÍmlbFxz*lbxyzhQyyzhlVk$PæIªk%k Qkm|}Ayá|Q­ßiàÞyz*PÓ${Mx*lbAy|}yzhFlÎ²}{*ÑaQyzh
{QF|}ylHæI{-l-l-¼yzhFl{Q}{bªy«w¼|Q­ÌyzhFl £×Ö rØ{*hQFlb[Fxl-¼ª¼yzhFl{-|}zl-xz|}FIª$¶F²lb¸
•
niQ}{bªy«w¼{-|}Fxzyz*QªAyxq­Ë|}k yzhFl#|}>{Q[Kw·lbÕ
fst(FP ) + f stS0(BEP ) ≤ c
l
st ∀(i, j) ∈ E
0 : i < j
ÉëÔdÍ
lbKQyz|} ÉëÔdÍlHxzl-x¥yzhQy¥yzhFlMy|}y*QQkm|}Ayá|Q­äyz*PÓ${{Qzzl-B²Awl}{*hB|}>{Q
{*hQFlbx1F|}y~KQzdlbmyzhQ§ªyxm|å³q¦{Q}{bªy«w¤I{by*Qyl-§²Aw<ªyx~lbl-{byz|}{Îxzl-l-§|Q­ªyx
ªAylbë­±}{-l>¸
      	             	      
¹lby%FxäF|å³}ºyzhFl${-|}Fxyz*QªAyxä­Ë|}äyzhFlm®>QzKQ²l-xälbKQyl-Ðy|VyzhFl~­±Qªªl$xzy
Qyl-x
Smn
é
³qh{*h~{-|}zl-x|}FoyzhFlixzy*Qyli|Q­yzhFl´Flby«³´|}zÑ1P­Ëylb6yzhFlW­YQªªli|Q­yzhFl´hAwaxz{QIªªÑ
(m,n)
¸
•
£ l{Qyzl8yzhFlxz³qªy{*hª|Q­Ê6¦yz*PÓ${8­ |}k ³´|}zÑAª$y|1²}{*ÑaVQyzhFx}xi­Ë|}ª|å³xåÕ
νstij (m,n) ≤ B(w
st
mn + w
st
nm)
∀(i, j), (m,n) ∈ E0 : m < n, ∀(s, t) ∈ E1
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ÉQAÍ
∑
j∈V :(i,j)∈E0
δstij (m,n)−
∑
j∈V :(j,i)∈E0
δstji(m,n) =



1− (wstmn + b
st
mn + w
st
nm + b
st
nm)
Ï­
i = s
−1 + (wstmn + b
st
mn + w
st
nm + b
st
nm)
Ï­
i = t
0
|}yzhFlbz³qxl
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